new localities of Hygrocybe salicis-herbaceae were observed during the research on the fungi of the alpine zone in the Carpathians. This is the first record of this arctic-alpine fungus in the South-eastern Carpathians. Macro-and micromorphological characters of the Carpathian collections are compared with the descriptions from other regions. A revision of literature data indicates that the sites in the Parâng Mts reported here are the only known localities of the species from the entire Carpathian range.
MAteRiAL AnD MethoDS the material was collected in August 2009 at a few localities in the Parâng Mts. in the Southern Carpathians (Romania). Colours were described using field notes of fresh collections with colour annotations based on kornerup and Wanscher (1965) .
All measurements were made in 5% koh or Congo Red under an oil immersion lens. the spores for measurements (20 per collection) were taken from a natural spore deposit present at stipe apex or only mature spores floating in the preparation were measured. the average and the quotients of the length and width of spores (Q) as well as average quotients (Q av ) were calculated. Drawings of microcharacters were made with the aid of a drawing tube (nikon Y-iDt). Specimens are deposited in the herbarium of the W. Szafer institute of Botany, Polish Academy of Sciences, kraków (kRAM).
ReSuLtS

Hygrocybe salicis-herbaceae kühner Figs 1-3
Pileus 10-25 mm, convex to conico-convex, reddish-orange, orange-yellow, slightly darker at centre and paler toward margin (6A8, 5A6, 5A7-8, 4A7-8, 6B-8) or paler at centre (on drying), not translucently striate, surface lubricous and moist or slightly sticky in young basidiomata, not glutinous, later dry. Lamellae distant, adnate to slightly emarginate, 2-3 mm wide, pale yellow to dark yellow (2A4, 3A4-6, 4A6-7) with paler, yellowish edge, sometimes venose. Stipe 12-25 × 3-6 μm, cylindrical or slightly wider at base, reddish-orange, orange-yellow (6A8, 5A8, 4A7-8), surface dry and smooth, base yellow to whitish (Fig. 3) . Flesh pale yellow (2A5), orange-yellow at pileipellis and stipitipellis. Smell none, taste first mild, then very acrid (after several seconds of chewing).
Spores broadly ellipsoid, ellipsoid-cylindrical, a few slightly swollen at base (7-)8-11.5(-14) × (4.5-)5-6.5(-7) μm, av. 9.8 × 5.7 μm, Q= 1.3-2.8, Q av =1.7 (Figs 1b,  d, f) . Basidia 49-66 × 8-10 μm, (1-)2-, 3-or 4-spored, clamped (Figs 1a, c, e) . Hymenophoral trama subregular made up of short elements 15-75 × (4.5-)7-13(-14) μm (Fig. 2c) . Pileipellis an ixotrichoderm to ixocutis, epicutis built up of cylindrical hyphae 2-3.5 μm in diameter; terminal elements cylindrical or clavate, and apically swollen up to 7.5 μm wide (Figs 2a, b) . Stipitipellis a cutis built up of cylindrical hyphae 2.5-4 μm in diameter (Fig. 2d) . 
DiSCuSSion
Macroscopic characters are generally uniform in the three Southern Carpathian collections of Hygrocybe salicis-herbaceae but the specimens differ slightly by the colour of basidiomes. one collection is reddish-orange ( Fig. 3b) , while the other two are paler, orange-yellow (Fig. 3a) . the differences, however, seem to be within the range of the species (see Boertmann 2000) . the three collections also differ in the spore size and the number of sterigmata on basidia. these characters are usually interrelated in agarics and 2-spored basidia produce slightly larger spores than 4-spored basidia. kühner (1977) also observed differences in spore sizes between his collections of Hygrocybe salicis-herbaceae from the Alps where basidiomata with 4-spored basidia had smaller spores: 7-9.5 × 3.5-5 μm and 2-spored specimens -larger spores: 9.5-10.5(-11.7) × 5 (6.5) μm, and 8-11 × 4.7-6.5 μm. one of the new Carpathian collections (kRAM F-48033) is characterized by having 4-spored basidia and smaller spores: 8-10(-11) × 4.5-6 μm, av. 9.6 × 5.6 μm, Q=1.5-2.0, Q av =1.8 (Figs 1a, b) , while the other two have predominantly 2-spored basidia. The spores of the first of them (KRAM F-48031) are larger: 9-12(-14) × 5-7 μm, av. 10.9 × 5.8 μm, Q=1.5-2.8, Q av =1.9 (Fig. 1d) , while the spores of the other (KRAM F-48032) are slightly smaller (shorter): (7-)8-10(-11) × 4.5-7 μm, av. 8.7 × 5.6 μm, Q=1.3-1.8, Q av =1.5 (Fig. 1f) . two-spored basidia predominated in these two collections, but 3-and 4-spored basidia were also present (Figs 1c,  e) . Smaller spores originating from one of the predominantly 2-spored collections may be explained by the fact that 4-and 3-spored basidia can produce more spores than 2-spored basidia. in general, spore size (from predominantly 4-spored basidia) given in other available descriptions of Hygrocybe salicis-herbaceae (Candusso 1997; Vila et al. 1998; Boertmann 2000 Boertmann , 2008 hausknecht et al. 2003; Borgen, Arnolds 2004; Gulden 2005 ) is smaller than in the collections described here, (6.5-)8-9(-11) × (3.5)4.5-5.5(-7) μm on average. It seems that 2-spored specimens with slightly larger spores are less frequent in the species.
Hygrocybe salicis-herbaceae has been reported from the Alps (kühner 1977; kühner, Lamoure 1986; hausknecht et al. 2003; Jamoni 2006) , the norwegian mountains (Boertmann 2000; Gulden 2005 ), Finland (Candusso 1997) , the Pyrenees (Vila et al. 1998; Corriol 2008) , Greenland (Borgen, Arnolds 2004; Borgen 2006 ) and the tatra Mts. in the Western Carpathians (kautmanová 1998; Škubla 1998, but see comment below). the fungus is most frequently recorded in snowbeds with Salix herbacea. this type of vegetation usually occurs on poor, acidic soils (Lauber, Wagner 2001; Dúbravcova 2007) . the three new Southern Carpathian collections of the species were also observed on granitic (acidic) bedrock, in nutrient-poor vegetation with S. herbacea. however, it seems that the fungus is not strictly associated with snowbed vegetation and its co-occurrence with S. herbacea may be due to similar ecological preferences toward nutrient-poor soils. the fungus was reported from Finland and Greenland at localities without S. herbacea observed nearby (Candusso 1997; Borgen, Arnolds 2004) . the soil was most probably acidic at the Finnish locality as Sphagnum was growing there (Candusso 1997) . Also in Greenland the fungus was always collected on acidic soils (t. Borgen, pers. comm.) .
there is one report of Hygrocybe salicis-herbaceae from a calcareous massif in the tatra Mts. (kautmanová 1998; Škubla 1998) . Although the description provided matches the characteristics of the species quite well, this record seems to be doubtful in my opinion. As mentioned above, the species has never been reported from calcareous soils and prefers nutrient-poor sites mostly with Salix herbacea. in the tatra Mts., it was recorded near Salix reticulata (not mentioned in the text, but depicted in the drawing; kautmanová 1998), which never occurs on acidic soils (e.g., Lauber, Wagner 2001). the pileus surface of H. salicis-herbaceae is usually described as lubricous, glabrous or even initially viscid (kühner 1977; Candusso 1997; Boertmann 2000; Borgen, Arnolds 2004 ) and only finely nodulose or veined (Boertmann 2000) . kautmanová (1998) also describes the pileus surface as smooth, shining and lubricous: "hladký, lesklý a slizký", but the pileus surface seems to be minutely squamulose in the drawing included. unfortunately, the collection from the tatra Mts. was not available to me for study. until the specimen is revised, the locality of H. salicis-herbaceae in the tatra Mts. must be regarded as doubtful.
Based on the new data presented here, Hygrocybe salicis-herbaceae can be added to the list of the arctic-alpine species known from the Southern Carpathians, and the certain Carpathian records of it are localized only in the Parâng Mts. (Fig. 4) . there are a few other species of the genus Hygrocybe that can be considered arctic-alpine. one of them, H. glacialis Borgen & Senn-irlet (Borgen, Senn-irlet 1995) , can be found in similar, nutrient-poor habitats. it differs from H. salicis-herbaceae by, for instance, a mild taste, squamulose pileus surface and pileipellis in the form of dry trichoderm to dry cutis. Hygrocybe glacialis has not been recorded in the Carpathians so far. Apart from arctic-alpine fungi, more ubiquitous species also occur in the alpine belt and are sometimes very common. H. conica is the most common species of Hygrocybe in the alpine belt of the Carpathians (Pilát 1969; Wojewoda 1996; Ronikier 2008) (Kubička 1964; Pilát 1969; Bujakiewicz 1993 Bujakiewicz , 1996 Bujakiewicz , 2004 Ronikier 2008; Ronikier, Borgen 2010) . Additionally, nespiak (1960) invalidly described (type not indicated, see Art. 37.1 of iCBn; Mcneill et al. 2006 ) 'Hygrocybe tatrensis' from the alpine belt of the tatra Mts. According to the description, the specimens had a citrine yellow conical pileus, blackening flesh, and were characterized by a pineapple smell. Apart from the characteristic smell, all characters of 'Hygrocybe tatrensis' seem to be similar to those of H. conica s.l. and it may represent this species.
there are ten Hygrocybe species known from the alpine belt of the Carpathinas, of which H. turunda and, it seems, also H. salicis-herbaceae are known only from the South-eastern part of the range.
Hygrocybe salicis-herbaceae (Agaricomycetes, Hygrophoraceae): arktyczno-alpejski gatunek nowy dla Karpat Południowo-Wschodnich (Rumunia) Streszczenie W trakcie badań poświęconych grzybom piętra alpejskiego Karpat, znaleziono trzy nowe stanowiska Hygrocybe salicis-herbaceae zlokalizowane w górach Parâng w Karpatach Południo-wych (Rumunia). Jest to pierwsze doniesienie na temat występowania tego gatunku w Karpatach Południowo-Wschodnich. W niniejszej pracy przedstawiono okazy z nowych stanowisk, opisano i zilustrowano ich cechy makro-i mikromorfologiczne oraz porównano z opisami kolekcji z innych regionów dostępnymi w literaturze. Analiza danych z literatury wykazała, że jedyne znane dotychczas karpackie stanowisko pochodzące z Tatr Bielskich na Słowacji jest wątpliwe. Tym samym prezentowane w niniejszej pracy stanowiska Hygrocybe salicis-herbaceae są jedynymi pewnymi notowaniami tego gatunku w Karpatach.
